Structure of matrilins
T h e matrilins might be the protein family whose properties are the most dominated by A-domains. They contain one or two of these domains and, in addition, a varying number of EGF-like modules and a C-terminal set of heptad repeats, allowing the formation of a coiled-coil a-helix (Figure 1 ). In addition, matrilins-2 and -3 carry a positively charged stretch of amino acids at their N-terminal ends, possibly designed to allow interactions with negatively charged polymers. Matrilin-4 occurs in alternatively spliced forms; in the mouse, the Nterminal Al-domain may be spliced out while all four E G F repeats are retained, and in humans the number of E G F repeats may vary between one and three.
T h e prototype member, matrilin-1, was originally called cartilage matrix protein [l] or 148 kDa cartilage protein [2] . T h e purified protein was shown to be a trimer of subunits of 52 kDa each [3] , and determination of the complete amino acid sequence of the protein from several species revealed a domain structure as shown in Figure 1 [4-61. T h e functional importance of the C-terminal coiled-coil a-helical domain for trimer formation was demonstrated by electron microscopy [7] and mutational analysis [8] , and confirmed by assembly studies using a synthetic peptide corresponding to the C-terminal 36 residues of human matrilin-1 [9] . NMR spectroscopy studies confirmed that the coiled-coil is stabilized by a ring of interchain disulphide bonds formed by two closely spaced cysteine residues close to the most N-terminal heptad repeat [10, 11] .
Systematic searches for other proteins of related structure led to the discovery and cloning of matrilin-2 [12], matrilin-3 [13, 14] and matrilin-4 [ 1 5,161. They all have a domain structure related to that of matrilin-1 (Figure 1 ) and assemble via their C-terminal coiled-coil regions in a similar manner, although matrilin-2 can form tetramers [17] and matrilin-3 can form heterotetramers together with matrilin-1 [18] . T h e presence of four known family members, together with the Abbreviation used: EGF, epidermal growth factor. ITo whom correspondence should be addressed.
alternative splicing of matrilin-4, and the propensity of matrilin-1 to form both homotrimers and heterotetramers with matrilin-3, provides extensive structural variability within the matrilin family. T h e different matrilins have presumably evolved from a common ancestor gene through duplication of E G F modules and deletion or insertion of other modules [19] .
Expression of matrilins
Matrilin-1 was first described as a protein specific for cartilage extracellular matrix [2] and it was therefore surprising that matrilin-2 is found in many other tissues but not cartilage, except for weak expression in the growth plate [12, 17] . Matrilin-2 is expressed by connective tissue cells, but also by myocytes and epithelial cells, which secrete the protein into the basement membrane [17] . Information on the tissue distribution of matrilins-3 and -4 is at present more limited, but it appears that matrilin-3 has an expression pattern similar to that of matrilin-1 [13, 14] , while matrilin-4 is often found in the same tissues as matrilin-2 [15, 16] . An example of the complementary expression of matrilins-1 and -2 is shown in Figure 2 .
Gene regulation has only been studied for chicken matrilin-1 . This gene contains a chondrocyte-specific enhancer in the first intron, and two negative and two positive control regions upstream of a promiscuous minimal promoter [20-221. T h e concerted action of these elements allows full promoter activity in stage I b proliferative chondrocytes [22] . This results in a more restricted expression of matrilin-1 than that of most other cartilage proteins, as reflected in its absence from articular cartilage [2] and its zonal expression in the growth plate [23] . We expect that similar studies of the genes for the other matrilins will reveal a related regulation for matrilin-3, but very different mechanisms for matrilins-2 and -4. Little is known about the functions and ~7 1 .
Functions of matrilins
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Abbreviation: vWF, von Willebrand factor. Matrilin-I is exclusively present in the cartilage ofthe vertebral bodies, while mattilin-2 is found in ligaments and loose connective tissue, and is particularly enriched just below the dermal-epidermal basement membrane. The bar represents I00 pm. subunits contain seven homologous repeats of
